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(57) [Abstract] 

[Problen^ low fuel cost and hi^ output are guarant 
eed vis-a-vis change of theengine state and 
environmental coalition, by modifying cetane nunber 
of different kind fuel, fuel siqjply method and 
equipment in order to sq>plyfbel of 2 kinds or more I 
which candecrease smoke and NQx or other 1 
detrirnental exhaust component to engine are oflfered \ 

[Ntois of Solution] Attimeof^arting,intimeofesp 
ecially lowtenperature cold, the g3s oil mixture 
fraction control signal which increases throii^ drive 
circuit 18 fromcomputer 15,ou^>uttingtonixer, it 
modifies proportion, increases cetane nun±)er. Try to 
assure fkne and unburnedfiiel or other decrease amd, 
by throu^ spray pump 12,the jet doing nixed fuel 
vtee cetane nuiAer rises fixiniigector 13. Asfor in 
the diagram and 3 as for main tank andSwherethe 
gasoline enters as for sub tank and 6,7 where g3S oil 
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entersit is a respectively supply punp. 




[Qain^s)] 



1 E®a)j8:fs^K$&:^;^. 



[i»3ica6] 



[aaiml] Mixing fuel ofat least 2 kinds wteecetane 
nuni?er differs, regarding tothe fuel sqjply method 
v^ch it siqjplies to aigine, 

Fuelsi^lynEthod ^^ch designates that nixed fuel 
is sqjplied to theengine with specified cetane nunfcer 
by variable controllii^ proportion of fiielaccordiiig to 
change of engine state aid environmental condition, 
as feature. 

[Qaim2] Detecting smoke inside deg3ssing tube, fuel 
si^jplymethod winch it states in theQaiml^ch it 
tries to adjust above-mentioned nixing ratio. 

[Qaim3] Detecting knocking of engine, fuel sqjply 
method wliich it states in theQaiml winch it tries to 
adjust spray tinne and above-mentionec^oportioa 

[aaim4] As for above-mentioned ermine state fuel su 
pplymethod whichisstaledintheaaiml A\lrichisa 
engine cooling water tenperature. 

[QaimS] As for above-mentioned er^^ne state fuel su 
pplymethod wiiich is stated in theQaiml wirichisa 
er^ne load. 

[aaim6] As for above-mentioiied envirornraital con 
dition fuel sipply method wlrich is stated in theQaim 
1 winch is a atmospheric pressure. 
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b^cy. mum^w\tm^^Bizi&cx±mm'^'tt't'^ki^m 
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[QaimT] Acconraxlates fuel ofat least 2 kiiHlsvtoe 
cetane nunijer differs in everyone kiiKl tank \^ 
provided in downstream side of said tank and 
sipplies each ftel every oftank each siqjply pxmnp 
^\^dch, Is provided in downstreamside of each si^jply 
punp and nixes theabove-mentioned fiiel nixer ^ch, 
fuel siyply equipment \^iiich designates that it is 
provided in downstreamside of the said nixer and in 
order to become proportion where proportion of spray 
punpand above-mentioned fiiel which si^ly nixed 
fiiel to theengine re^x>nds to change of engine state 
and enviranmental condition, it consistsof controller 
which outputs control signal to above-mentioned 
nixer, asfor said controller it makes above-mentioned 
proportion and to adjust thespray tune according to 
coirbustion state as feature. 



[000 1] 

0^o\Z'^ifymo:>mt^ii>2mi>^±(omm^:^>i»lzm^f^t 
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^m^t^^^^tio "tzx. ^mmn(Dm^tt^^^xmt^ 
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[Description of the hwention] 
[0001] 

[Technological Field of Invention] This invention, for 
exanple gasoline and ^ oil or other way regards fiiel 
si^lymethod and fiiel ajpplyequipmentinorda to 
stpply fiiel of 2 kinds or nire A^tere cetane nunie^ 
diflFerstothe engine. 

[0002] 

[Prior Art] In diesel engine, when ignition lag is long, 
estimate mixture fiaction of fiielismai^,NQx increases, 
conversely, ignition lag is short, \\tenramely, 
estimate nixture fraction is little, increase of smoke 
isinvited. Especially, when fiiel our ignition does in 
fuel iigection time, smokeof quite large amount is 
discharged Thai, because of NQx-reducing, 6ct that 
itcorre^xmdswiththeEGR and lag angle etc of 
^jray time is present state, but it possessesthe problem 
that designates low burning ratio and output which are 
a diesel maxinummerit as sacrifice. 

[0003] 

[ProblenB to be Solved by the Invention] In order to s 
olve above-mentioned problem, nixture with alcohol 
fiieland other fiiel wiiere exhaust g^s is cleaniiig 
relatively andnixture with other kind fiiel, in addition, 
addition etc of thewater is invented, but with fiiel with 
regular fixed proportion,discharge and starting 
behavior or other problemof unbumed fiiel occur. 
But then, changing proportion of different kind fiiel, 
you can thmk that itsi^lies, changiiig proportion of 
diflferentkindfliel, for exanple J^>anlJhexamtned 
Patent Pubhcation Showa 61 - 129427 disclosure is 
known as thetechnolp^wiiich it supplies. As for this 
technology. When remainii^ amount ratio of fliel of 2 
kinds or more is inside specified range,althou^ these 
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m^m^o'^itizp^cxi&mom^^tt^^Mmmt^ztiz^ 
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[0 0 0 6] 2^«B^<Dj«3|sHtt*&gM(i. •tr^>ffl<Dm'S 
f '5;S&S<i:. iS;I^Sa)T35eOlciSltbtL;S^JS3^^x>i? 



fuel are sillied to er^^ne with fixed proportion 
reiraining amount ratio of fuel deviating fiiomspecified 
range, wten changing,decreasing ratio of fiael ^\ilOse 
renBining amount ratio is largp, theproportion of fuel 
vAich it sqjplies to engine it is somethingv\iiich it 
tries to chEo:^. In addition, those of Japan 
Uhexanined Patent Publication Hei 5 - 223026 
disclosure, in order to obtain satisfectorypower 
perfomiunce, prc^rtion of differeLu kind fuel are 
something ^^^lich it tries to changp. But, in order for 
each prior art to become specified conbustion state, 
detectir^ conijustion state^t is not something vAnch 
proportion of difiFerent kind fiiel variable iscontroUed 

[0004] As for this invention. Considering to above-me 
ntioned problem v^liich Prior Art has, beingsomething 
\\liich is created to be. It is something winch low fiiel 
cost and hi^ output to the utmost it tries itwill 
guarantee puipose, to offer fuel sqjply method and 
fuel sapply equipment in orderto siqjply fijel of 2 
kinds or more \^^rich can decrease smoke andtheNQx 
or other detrimental exhaust component to engine by 
modifying cetane nuni>er of different kind fuel vis-a- 
vis thechange of engine state and environmental 
condition. 

[0005] 

[Nfeans to Solve the Problems] Hiis invention nixing f 
uelofat least 2 kinds v^tere cetane nunber differs 
inorder to solve above-mentioned problen\ regarding 
to fuel siqjply method wttchit siqjplies to engine, is 
something winch designates that itsiqjplies nixed fiiel 
to engine with specified cetane nunber by 
variablecontroUing proportion of fuel according to 
change ofthe ermine state and environmaital 
condition, as feature. And, this invention, detecting 
smoke inside exhaust pipe, has tried toacjust above- 
mentioned proportion, in aikiition, detecting knocking 
ofUie engine, to acgust spray time and above- 
mentioned proportion hastried. In addition, above- 
mentioned engine state is cooliiig water temperature 
aixi engine load oflhe engine, above-menticMied 
environmental condition has become requisite wiiere 
theatmo^hmc pressure modifies proportion. 

[0006] In addition. As for fuel sqjply equipment of th 
is invention. Accommodates fuel of at least 2 kinds 
wiiere cetane riunljer differs in everyone kiiid tank 
winch, Isprovidedindownstreamsideof said tank 
and sqjplies each fuel every oflank each sqjply punp 
winch. Is provided in downstreamside of each s^jply 
punp and nixes theabove-rnentioned fiiel nixer winch, 
It isprovidedindownstreamsideof saidnixerandin 
order to become thqaroportion wiiere proportion of 
^iray punp and above-mentioned fiiel wiiichsipply 
nixed fiiel to engine responds to changp of theengine 
state and environmental condition, it consists of 
controller winch oiitputs control signalto above- 
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[0008] 

3^ L T V 'J > SacO 2 ®^ l^-CiSP^-r S C «t i: -r S 

$iaBjrsfci6(oj83Sffi^f&vXTA(omiBS«f«s-ea&y. m^z 
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mentioned nixer, said controller is sc)irEthing\\iiich 
designatesthat it nfikes above-mentioned proportion 
and to adjust ^jray timeacxxirding to conbustion state 
as feature. 

[0(X)7] Next, we^essconcernirig action of thisinv 
entioa At time of starting, in time of e^)ecially low 
temperature cold,iiKTeasiiig cetane rmte: by 
iixreasing gas oil rrixture ftaction, improvnig, tr>' 
flantiBbilityto assure fiimeandunbiirnedfiiel 
discharge or other decrease. In addition, ^^ilen^^ten 
atmo^heric pressure is low, atmospheric pressure is 
hi^ l^use the amoxint of air decreases, wiien it tries 
to produce output \^lrich is equalbecause anoke it is 
likely to discharge, it lowers cetane number 
byincreasiiig g3solinenixture fraction, increases 
premix contustion ratio and controlsthe anoke 
exhaust amount and try to guarantee output. Whsnin 
sameway, snoke exhaust amount is margin time of 
engine load, thecetaneiiunier is lowered 
gasoline mixture fraction by increasiiig, prenix 
conbustion ratioincreases and smoke exhaust amount 
canbecontroled In addition, in time of anokir^ 
cetane nunber is lowered gasolineratio of irixed fiiel 
by increasing, premix conbustion ratio triesto decrease 
smoke exhaust amount by increasing. Furthermore, at 
time of knock occurrence, as ^jray time lag aii^eis 
done, increasing mixture fraction of gasoline, it lowers 
cetane lumber, afterhaviiig become specified 
proportion, it designates spray time as ^)ecified time. 

[0008] 

[Enbodimait of Invention] Enbodiment of this inventi 
on is e3q)lained on basis of Figure 1 and Figure 2. As 
foel vAere cetane nunber differs reg^rdii^ thi s 
enbcrfinKnt vve e^qjlaiimakingiise of 2 kinds of 
gasoline and g^s oil. Figure 1 is fuel si^^ly method 
of this invention and concqjtual constitution diagram 
of fuel supply systeminorder to ©q>lain enbodiment 
of fiiel siqjply equipment, sqjarate miin tank 3 which 
haseach level sensor 1,2 m figure,, respectively , 
gasoline G and gas oil D at atime one kind are 
accommodatedm sub tank 5, these tank 3,5 throu^ 
thefeed tube 8,10 winch has re^)ectively and 
sqrply pump 6,7 are connected tothe nixer 1 1. 
Therefore, it depends on si^jplypunp 6,7 operating, 
g3soline Ginside main tank3 and subtank5, g^soil 
D is designed m such a waythat it is stppHed to nixer 
1 1 with supply pump 6,7, theg^soline G and gas oil 
D which are sqjplied are nixed with proportion 
whichreqxjnds to control signal fromconputer which 
it mentions later insidethe said nixer 11. nixerllis 
connected by spray pump 12, nixed fiiel of gasoline 
Gandthe gas oil D is designed in such a way that it is 
sipplied to injector Oof engine with above-mentioned 
spray putnp 12 . In cooputer 15 , igmtiontime is 
detected ignition time sensor, amount of air intake is 
detected amount ofair intake sensor, engine loadis 
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a) fix>^;»i^aj7K;^gtfe57K>a (k) t^if^mtom 
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ffi ^ X > >;i^a]7K;Sg& t;x > e; cfc T9iS * 
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[0 0 10] *|g0^0IIJ6(D®4i(D:^S(COLXT. 
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[00 11] J&iSB5. !^(Cfi;S.^rRl^(ZfcLNTIA, nVfcfrL- 
$r 1 5(OROM(Z|S3S^$+lfcia2 (a) ^ VMJffilT »v 
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[00 1 2] :^maAm^B#li, ^aMA<'>?5:<?S*^:i6(c, 
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detected degree of accelerator openiiig sensor , punp 
rotation angle sensor , detect cramkan^e of engine 
crank angle sensor , detect cooling water tenperatureof 
engme water tenperature sensor, detect atnD^heric 
pressure atmo^hoic pressure sensor (not shown), 
knock sensor 16 \^dTichdetects airi knock occurrence 
and detects smoke in the exhaust pipe snDke sensor 
17 winch detect rotation angle of pump are connected, 
isdesigned in such a way that output signal from each 
sensor is iipittedintothe computer 15. 

[0009] Figure 2 has shown cetane number control m^, 
Figure 2(a) is 2 dinEnsional m^which di^lays 
relationship between water temperature (k) aiKi cetane 
nunber ^\ilicha^e a engine cooling water tenperature. 
Figure 2(b) is 2 dinEnsional nap which displays 
relationshipbetween atmospheric pressure said cetane 
nunber, aid Figure 2 (c) are 2 dimensional 
mapwirich displays relationdrip between engine load 
and cetane iiiHrber, thesem^ are hoiised in 
computer 15. And, fiiel proportion is decided by 
atmospheric pressure, stow engine state engine 
cooling water temperature andfte engine load wliich 
dx)w environment state, control signal winch is 
decided and, by computer 15 throi^ drive circuit 18, 
isdesigned in sidi a way that it is outputted inrrixer 
1 1, rrixtureconversion which responds to changp of 
engine state and environmental condition isdedded 
and has reached point wii^efiiel issippliedto 
theengine with ^)ecified cetane nunber. Inaddition, 
as for above-mentioned fuel proportion on basis of 
thesignal fromsnroke sensor 17, furthermore as for 
above-mentioned fiiel proportion andthe spray time on 
basis of signal fiomknock sensor 16 it is designed 
insuch a way that you can do feedback re vi si on wi th 
computer 15 . 

[0010] When next, at time of low temperature cold, at 
mo^heric pressure is low conceming themethod of 
enbodiment of execution of this invention, we 
e?q)lainat timeof oigine hi^ load, at time of 
anoking, concerning when at time ofthe and krKck 
occurrence i& 

[001 1 ] At time of starting, in tiire of especially low tern 
perature cold, thegas oil mixture fraction control signal 
which increases throu^ drive circuit ISfromcomputer 
15, onthe basis of cetane nunber control m^ of Figure 
2(a) which is toused inthe ROM of conputer 15 
outputting to nix^ 1 1, it modifies proportion, 
increases cetane nunber. Inproving, try flammability 
to measure fiimearKiiinburned fuel or other decrease 
and,bythrou^ spray pump 12, jet doing nixed fuel 
wliere cetane nunberrisesfromiigector 13. 

[0012] When atmospheric pressure is low, amount of a 
ir decreases because, When atmo^heric pressure is 
when it tries to produce output winch isequal, 
because smoke it is likely to be discharged, gasoline 
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nixture fiBction thecontrol signal which increases 
throu^ drive circuit ISfromcorrputer 15,onbasisof 
cetanenuiiber control of Figure 2(b) outputting 
tonixer 11, itnixiifies proportion, gasoline nixture 
fraction try prenix conimstion ratio insidethe 
combustion chanter to increase by increasing. You 
control smoke efflxient amount and, by throi^^jray 
punpl2,jet doing thenixed fuel wiiere cetane 
nunijer goes dov.n frominjector 13, try to 
guaranteethe ou^jut. 

[0013] Wten in same way, smoke eflQuent amount is m 
anyintimeof engine hi^ load, theg3soIine mixture 
fiBction control signal winch increases through drive 
circuit 18 from computer 15, oothe basis of cetane 
nunter control m^ of Figure2(c)oii^Juttingto 
thenixer 1 1, it modifies proportion, g3soline mixture 
fraction try prenix conbustionratio inside conbustion 
chanter to increase by increasing. Trytocontrol 
smoke eflQuent amount and, by throi^ spray punp 
12,jet doingthe nixed fiielvtee cetane nunter goes 
downfromiiyector 13. 

[0014] When next, occurrence of smoke is detected by 
smoke sensor 17 , output signalfrom said smoke 
sensor 17 is iiputted into conputer 15. ^soline 
mixture fi*action, control signal ^^ch increases 
through drive circuit 18, is outputtedto nixer 1 1 
reg3rding computer 15. proportion is modified and, 
regarding nixer 11, gpsoline mixture fraction 
prenixcontestion ratio inside coniyustion charrber 
tries to increase by increasing. Trytodecrease anoke 
effluent amount and, by throu^ spray punp 12, jet 
doingthe nixed fuel wiiere cetane nunter goes down 
frominjector 13. 

[001 5] In addition, wten occurrence of knocking is de 
tectedby knock sensor 16, the output signal from 
said knock sensor 16 is irpitted into computer 15. 
Regarding computer 15, as conlrol signal which lag 
an^e does ^iray time firstisoutputted gasoline 
nixture fi:action, control signal which increases 
through drive circuit 184s outputtedto nixer 11. It 
modifies proportion regarding nixer 11, nixture 
fi^onof g3solineincreases. And, after having 
become ^)ecified proportion, try to set ^jraytimeto 
specified time. 

[0016] Regarding enixxJiment of this execution, monit 
or we do friel amount oflhe main tank 3 and sub tank 5 
with level sensor 1 and 2, wlien gasoline fuel inside 
the main tank 3 is gone, tlat have tried it runs with 
only g^s oil inside thesub tank 5. 

[0017] Reg3rding enixxliment of this execution, as ma 
terial ^\here cetane nunterdiflFers you e?q)lained 
making use of 2 kinds of gasoline aixi theg3S oil, but 
also fuel and cetane nunter improver, o?q/gen 
containing fuel and many fiiel or otherconbination are 
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possible. 



[00 18] 

'(>i)^\zm>nti^ztt<vtho 



[0018] 

[Effects of the Invention] As abo\^ e?qM^^ 
this invention sqjpHed nixed fuel to theengine with 
i^jedfiedcetanenunher by variable controllmg 
proportion of fiielaccording to change of aigine state 
and environnBntal condition, forcible itguarantees low 
burning ratio and hi^ output, it is possible, 
inaddition can cancel knoddng of engine rapidly to 
decrease the smoke and NOx or other detrirnental 
exhaust component. 



[112] •tr^'>»J{lP'7*y:^T*fetj^ ^2 (a) (k) 

t't^>mt0m^i^t>t2:si7f7y'^v&^). mz (b) 

6. 7 -SIJ&tK^^^ 
1 3 "-f >vx^^ 

1 5 -zive^.-^ 
1 6 

1 7-x^-^7-tr>i*- 
1 a-'-mfhl^^ 



[Brief E;q)lanation of the Drawing(s)] 

[Figure 1] Itisafuelst^jplymethod of this invention 
and a concqjtual constitution diagram of fiiel si^ly 
systeniin Older toe?q)lainenixxiiinent of execution of 
fuelsiijplyequipnKnt. 

[Figure 2] It is a cetanenunter control m^, Figure 2(a 
) is 2 dinrasional nap \\liich di^lays therelationship 
betvveen water tenperature (k) aixi cetane nunier. 
Figure 2(b) is 2 diinensional m^jwiiich displays 
relationiiiip between atmospheric pressure and cetane 
nuni)er,the and Figure 2 (c) are 2 dimensional map 
which displays relationshipbetween ei^^ie load and 
cetane nunber. 

[E?q)lanation of Reference Signs in Drawings] 

3... main tank 

5... sub tank 

6,7... sqjplypunp 

ll...nixer 

12... spraypunp 

13... iqector 

15... computer 

16... knock sensor 

17... smoke sensor 

18... drive circuit 
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[Figure 1] 
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[Figure 2] 



(a) 




(b) 



(C) 
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